Work improvement at an animal feed mill by Muhammed Salleh, Noor Masnira
vii 
  
TABLE OF CONTENTS 
 
 
 
 
CHAPTER    TITLE    PAGE 
  DEDICATION      iii 
  ACKNOWLEDGEMENTS     iv 
  ABSTRACT         v 
  ABSTRAK       vi 
  TABLE OF CONTENTS       vii 
  LIST OF TABLES        xi 
  LIST OF FIGURES       xiv 
  LIST OF EQUATIONS     xvii 
  LIST OF ABBREVIATIONS    xviii 
  LIST OF SYMBOLS     xix 
  LIST OF APPENDICES     xx 
 
 1 INTRODUCTION      1 
  1.1 Introduction      1 
  1.2 Background of the Research    1 
  1.3 Problem Statement     3 
  1.4 Justification of Research    4 
  1.5 Methodology      4 
  1.6 Objectives      5 
  1.7 Scope       6 
  1.7 Research Contributions    6 
  1.8 Outline of Report     6 
  1.9 Conclusions      6
viii 
  
 2 LITERATURE REVIEW     7 
  2.1 Introduction      7 
  2.2 Small and Medium Industries (SMIs) in Malaysia 7 
   2.2.1 Definition of Small and medium   8 
    industries (SMI)     
   2.2.2 Contribution of Small and Medium   10 
    industries to nation’s economy  
  2.3 Work Study      11 
   2.3.1     Method Study    12 
  2.4 Line Balancing (LB)     12 
   2.4.1 Line Balancing (LB) in dependency of the 15 
     number of models 
  2.5 Precedence Diagram     17 
  2.6 Cause and Effect Diagram    18 
  2.7        Process Flow Chart     19 
  2.8 Simulation      21 
   2.8.1 The Simulation Process   22 
   2.8.2 Benefits of Simulation   22 
  2.9 Lifting and forceful movements   23 
  2.10 Low Back Pain     23 
  2.11 Previous study     25 
  2.12 Conclusion      27 
   
 3 METHODOLOGY      28 
  3.1 Introduction      28 
  3.2 Justification for the Methodology   28 
  3.3 Research Procedures     29 
  3.4 Conclusions      32 
   
 4 COMPANY BACKGROUND    33 
  4.1 Introduction      33 
  4.2 Company Background    34 
  4.3 Product NurInfra Mutiara Feed Mill Sdn. Bhd. 34 
ix 
  
  4.4  Manufacturing Process Flow    36 
  4.5 Machine descriptions     39 
  4.6 Conclusion      43 
   
 5 DATA COLLECTION AND ANALYSIS   44 
  5.1 Introduction      44 
  5.2 Data Collection     44 
   5.2.1 Case study 1(a): Old line Production 420 45 
   5.2.2    Case study 1(b): Existing of line   49 
    Production 420 
   5.2.3 Case study 2: Manual Handling problem 54 
  5.3 Data Analysis      56 
   5.3.1 Case study 1(a): Data analysis Old line  56 
    Production 420  
   5.3.2 Case study 1(b): Data analysis existing  57 
    line Production 420  
   5.3.3 Data analysis manual material handling 58 
    5.3.3.1 Analyze by using    58 
     Multisegment Model  
    5.3.3.2 Analyze by using USA NIOSH  60 
     Lifting Equation 
  5.4 Problem Identification    62 
   5.4.1 Cause and Effect Diagram   63 
   5.4.2 Summary of line balancing loss  66 
  5.5 Conclusions      66 
   
 6 PROPOSED SOLUTIONS AND ANALYSIS  68 
  6.1 Introduction      68 
  6.2 Witness Simulation Solutions for existing   69 
   Production Line 420   
   6.2.1 Conceptual Model    69 
   6.2.2 Schematic Model    70 
   6.2.3 Witness Simulation Model   71 
x 
  
    6.2.3.1 Model Verification and Validation 71 
    6.2.3.2 Warm-up Period   73 
    6.2.3.3 Replication    74 
  6.3 Case Study 1: Proposed Solutions to Increase  74 
   Output Capacity 
   6.3.1 Alternative 1     75 
   6.3.2 Alternative 2     76 
   6.3.3 Alternative 3     78 
   6.3.4 Summary of Alternative   79 
   6.3.5 Payback Period    80 
  6.4 Case Study 2: Proposed Solution to    82 
   Improve Manual Material Handling  
  6.5 Conclusions      84 
   
 7 CONCLUSIONS AND FUTURE WORKS  85 
  7.1 Introduction      85 
  7.2       Conclusions      85 
  7.3 Research Implications and Contributions  86 
  7.4 Limitations      87 
  7.5 Future Works      87 
   
  REFERENCES      88 
 
  APPENDIX       91
